DESCRIPTION 

LEAD HOLDING STRUCTURE OF MECHANICAL PENCIL 

Technical Field 

[0001] The present invention relates to an improvement of a 

lead holding structure of a mechanical pencil comprising a chuck 
through which a lead is inserted, and a fastener which is fitted 
over an outer periphery of the chuck to fasten the chuck to hold 
the lead. 

Background Art 

[0002] Figs. 7 to 11 show a conventional mechanical pencil. 

As shown in Fig. 7, at a leading end area of a shaft cylinder 
1/ an outer periphery lib of a chuck 11 at a position corresponding 
to a lead holding section is fitted into a fastener 12. 

A chuck spring 7 is disposed between a shaft coupling 4 and 
a lead case 9 fixed to a rear end of the chuck 11. The chuck 11 
is fastened by the fastener 12 by biasing force of the chuck spring 
7, thereby holding the lead 10. 

A holding chuck 8 made of resilient material such as rubber 
is fixed to a front portion of an inner hold of a front portion 
3 threadedly mounted to a front end of the shaft cylinder 1. The 
lead 10 penetrates the holding chuck 8 and projects from the front 
portion 3. 

[0003] From this state, the lead case 9 is knocked to move the 

chuck 11 forward, since the chuck 11 is fastened by the fastener 
12, the lead 10 moves forward in a state where the lead 10 is held 
by the chuck 11. 

If the lead 10 further moves forward, the fastener 12 abuts 
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against an inner step 3a of the front portion 3 and its movement 
is stopped, and only the chuck 11 moves forward. 

If the knock is released from this state, the chuck 11 is 
retracted in a state where the lead 10 is stopped by the holding 
chuck 8 (held) , and the lead 10 is returned to a state shown in 
Fig. 7, 

In a state where the fastener 12 is fitted to the chuck 11 
from the retracted position again, the fastener 12 moves forward, 
and a front end of the fastener 12 abuts against an inner step 3a 
of the front portion 3, With this, the lead 10 is sent forward. 
[0004] Next, a relation between the chuck 11 and the fastener 

12 will be described in detail based on Fig. 8. 

As shown in Fig. 8, an outer periphery lib of the conventional 
chuck 11 corresponding to a lead holding section 11a is formed into 
an inclined surface 11c. The inclined surface is inclined gently 
through about 4° so as to obtain effective holding force. The 
conventional fastener 12 which is fitted over the outer periphery 
lib of the chuck 11 is of cylindrical in shape, and its inner hole 
is a peripheral surface which is parallel to an axis of the inner 
hole . 

Since the chuck 11 and the fastener 12 are formed in this manner, 
in a state where the lead 10 is held as shown in Fig. 8, the chuck 
11 is fastened by the fastener 12 at the contact point lid of the 
outer periphery of the chuck. 

Here, a position where a line which is perpendicular to the 
inclined surface 11c of the chuck from the contact point lid and 
an inner periphery of the lead holding section are intersecting 
with each other is a load application point lie which functions 
as concentrated weight to the lead. 
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In the case shown in Fig. 8, in the length C (C=A+B) of the 
lead holding section 11a, the load application point lie is at a 
position of A<B. 

[0005] Next, a case in which a lead 10 having a slightly 

larger diameter is to be held will be explained based on Fig. 9. 

In this case, in the lengthC (C=A+B} of the lead holding section 
11a, the load application point lie is at a position of A>B. 

That is, in the case of the conventional chuck and fastener, 
since the inclination angle of the chuck is gentle, the position 
of the load application point lie is largely varied due to a size 
error of an outer diameter of the chuck and due to variations of 
the diameter of the lead. 

When a weight is applied to the lead in its axial direction 
by a writing pressure or the like, the chuck is further fastened, 
and the lead holding section further bites into the lead. The contact 
point lid of the outer periphery of the chuck is deviated, and the 
load application point is further deviated as a result. 
[0006] Fig. 10 is a transverse sectional view of the outer 

periphery lib of the conventional chuck 11. A lead holding piece 
lib will be explained based on Fig. 10. As shown in Fig. 10, the 
radius of curvature llg of the lead holding section of the chuck 
11 (lead holding piece lib) is set slightly smaller than a radius 
10a of the lead 10. 

As a result, opposite angle portions of each of the lead holding 
pieces llh divided by slots llf bite into the lead 10, and the lead 
holding force is enhanced. 

However, in the chuck 11 (lead holding piece lib) shown in 
Fig. 10, both angle portions of the lead holding piece lib bite 
into the lead 10, the lead is damaged, and when weight is repeatedly 
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applied to the lead, there is a fear that biting-off {break) is 
caused. 

[0007] As an improvement thereof, Japanese Patent Application 

Laid-open No . 2000-280683 (patent document 1) describes that if the 
radius of curvature of the lead holding section of the chuck is 
set equal to or slightly greater than a radius of a lead to be used, 
the lead can be used without breaking the same. 

Further, as shown in Fig. 11, the lead holding section 11a 
of the conventional chuck 11 formed with fine thread projections 
and depressions Hi (height is about 50|j,) is used. This has effective 
effect for increasing the lead holding force of the chuck 11. 

However, this is not preferable because this damages the lead 
and the biting-off of the lead is caused. 

Patent Document 1: Japanese Patent Application Laid-open 
No. 2000-280683 

Disclosure of the Invention 

Problem to be Solved by the Invention 

[0008] The present invention has been accomplished to solve 

the above problem, and it is an object of the invention to provided 
a lead holding structure of a mechanical pencil where a predetermined 
lead holding force is maintained so that a lead does not move even 
if a writing pressure is repeatedly applied to the lead and where 
a so-calledbiting-of f of a lead (break) is prevented without damaging 
the lead in repeatedly sending forward and backward operations. 

Means for Solving Problem 
[0009] 
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The present invention has been accomplished to achieve the 
above object, and the invention provides a lead holding structure 
of a mechanical pencil in which a lead is held through a fastener 
by forward and backward movements of a chuck disposed in front of 
a shaft cylinder, and the lead is pushed out, wherein a portion 
of an outer periphery of the chuck corresponding to a lead holding 
section from a substantially central point to a front end of the 
outer periphery is formed as a peripheral surface which extends 
substantially parallel to an axis or which inclines toward the axis 
of the mechanical pencil, and a portion of the outer periphery from 
the substantially central point to a rear end of the outer periphery 
is formed as a surface which is perpendicular to the axis or as 
a peripheral surface which is inclined toward the axis, an inner 
periphery of the fastener to which the outer periphery of the chuck 
is formed as an inclined surface which is inclined toward the axis 
rearward through a predetermined angle, when the chuck holds the 
lead and is fastened by the fastener, a central point of the outer 
periphery of the chuck becomes a contact point with respect to the 
inclined surface of the fastener, and a point at which a line 
perpendicular to the inclined surface from the contact point and 
the inner periphery of the lead holding section of the chuck intersect 
with each other is a load application point of holding the lead, 
the load application point is set siibstantially at a center of a 
lead holding length. 

[0010] The present inventors researched an improvement for 

moderating a biting-of f (break) of a lead, and found that as a load 
application point is closer to a front end or a rear end of a lead 
holding section, the lead is more damaged by an angle of the end 
of the lead holding section, and the most preferable structure to 
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moderate the damage is to locate the load application point on a 
center of a lead holding length of the chuck. 

With this structure, the load application point can be located 
at substantially center of the lead holding length, and the damage 
on the lead can be suppressed. 

If the chuck and the fastener have the above structure, the 
load application point can easily be located at the center of the 
lead holding length of the chuck even if the size precision of normal 
machining is not uniform. 

[0011] Here, it is preferable that a radius of curvature of 

the lead holding section of the chuck is set in a range of 90% or 
more and 100% or less of a radius of the lead. With this range, 
damage on the lead can be suppressed more excellently. 
[0012] It is preferable that an inner surface of the lead holding 

section of the chuck is formed with projections and depressions 
of 10|Li or less. If the inner surface of the lead holding section 
is formed with the projections and depressions of lOp, or less, the 
lead can be held appropriately without damaging the lead. 

Effect of the Invention 

[0013] According to the present invention, the chuck and the 

fastener have the above structures. Therefore, even if the size 
precision for normally machining is varied and the diameters of 
the leads are varied, the load application point can be set to a 
center of the lead holding length of the chuck. When a weight in 
the axial direction of the lead is applied due to the writing pressure, 
the chuck is not fastened and the lead holding section does not 
bite into the lead, the contact point of the chuck outer periphery 
does not deviate, and the load application point can always be the 
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center of the lead holding length of the chuck. 

As a result, a lead holding force is maintained so that a lead 
does not move even if a writing pressure is repeatedly applied to 
the lead and a biting-off of a lead (break) is prevented without 
damaging the lead in repeatedly sending forward and backward 
operations . 

Best Mode for Carrying Out the Invention 

[0014] An embodiment of the present invention will be explained 

based on Figs. 1 to 3 . 

Fig. 1 shows an essential portion of a knock type mechanical 
pencil according to an embodiment. The invention is characterized 
in a chuck 5 and a fastener 6, and other structure is basically 
the same as that of the conventional knock type mechanical pencil. 
[0015] As shown in Fig. 1, a fastener 6 is fitted over an outer 

periphery 5b of a chuck 5 at a location corresponding to a lead 
holding section 5a of the chuck 5 . The chuck 5 over which the fastener 
6 is fitted is inserted into an axial hold of a shaft coupling 4 
from a rear end of the chuck 5. 

A front end of a chuck spring 7 abuts against a rear end of 
the shaft coupling 4. A lead case 9 abuts against a rear end of 
the chuck spring 7 . A rear end of the chuck 5 is fixed to a front 
end of the lead case 9. 

The shaft coupling 4 is inserted into an axial hole from a 
front end of the shaft cylinder 1, and a flange provided on a front 
end of the shaft coupling 4 is retained to a front end of the shaft 
cylinder 1. 

[0016] An inner step 3a is formed on a front end of an inner 

periphery of the front portion 3, and a holding chuck 8 made of 
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resilient material such as rubber is fixed to a front end in an 
inner hold. The front portion 3 may be a resin product, and the 
holding chuck 8 may be formed as an integral resilient piece. 

The front portion 3 is fixed to the shaft cylinder 1 by threading 
means in a state where a flange provided on a front end of the shaft 
coupling 4 is held between a front end of the shaft cylinder 1 and 
the inner step 3a. In Fig. 1, a symbol 2 represents a grip mounted 
on the shaft cylinder 1. 

[0017] In a state shown in Fig. 1, the lead 10 penetrates the 

holding chuck 8 and projects from a front end of the front portion 
3. 

From this state, if the chuck 5 is knocked and moved forward, 
since the chuck 5 is fastened by the fastener 6, the lead 10 moves 
forward in a state where it is held. 

If the lead 10 is further moved forward, the fastener 6 abuts 
against the inner step 3a of the front portion 3 and then, only 
the chuck 5 moves forward in a state where the chuck 5 opens. 
[0018] From this state, if the knock is released, the lead 10 

is stopped (held) by the holding chuck 8 and in this state, the 
chuck 5 is retracted and returned to the state shown in Fig. 1. 

The lead 10 further moves forward in a state where the fastener 
6 is fitted to the chuck 5 from the retracted position, the front 
end of the fastener 6 abuts against the inner step 3a of the front 
portion 3, thereby sending the lead 10 forward. As described above, 
this operation is the same as that of the conventional knock type 
mechanical pencil. 

[0019] Next, the chuck 5 and the fastener 6 which are features 

of the present invention will be explained based on Figs. 2 and 
3. 
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As shown in Fig. 2, the chuck 5 is formed with an outer periphery 
5b corresponding to the lead holding section 5a as a peripheral 
surface (horizontal section 5c} which is parallel to an axis (not 
shown) from a front end. A rear end of the horizontal section 5c 
of the chuck 5 is formed at a substantially central point of the 
outer periphery 5b corresponding to the lead holding section 5a. 

An inclined peripheral surface (inclined surface 5d) which 
is inclined toward the axis is provided behind a rear end of the 
horizontal section 5c. 

The inner periphery of the fastener 6 to which the outer 
periphery 5b of the chuck 5 is fitted is provided with an inclined 
surface 6a. The inclined surface 6a is inclined toward the axis 
from its front end toward the rear end. 

[002 0] Since the chuck 5 and the fastener 6 are formed in this 

manner, when the chuck 5 holds the lead 10 and is fastened by the 
fastener 6, the rear end of the horizontal section 5c of the chuck 
5 functions as the contact point 5e with respect to the inclined 
surface 6a of the fastener 6. 

A point at which a line perpendicular to the inclined surface 
6a from the contact point 5e and an inner periphery of the lead 
holding section 5a of the chuck 5 intersect with each other becomes 
the load application point 5f for holding the lead. The length of 
the horizontal section 5c and the angle of the inclined surface 
6a of the fastener 6 are set such that the load application point 
5f becomes a substantially center of the lead holding length C. 

That is, the length and the angle are set such that the load 
application point 5f comes at the position of A=B with respect to 
the length C (C=A+B) of the lead holding section 5a, More 
specifically, the inclined surface 6a of the fastener 6 is inclined 
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gently through about 3° to obtain an effective holding force. 
[0021] Since the chuck 5 and the fastener 6 are formed into 

the specific shapes, even if there are size error in outer diameter 
of the chuck and variation in lead diameter, the position of the 
load application point 5f is not varied. 

Fig. 3 shows a slightly thick lead for example. In this case 
also, the rear end of the horizontal section 5c of the chuck 5 becomes 
the contact point 5e with respect to the inclined surface 6a of 
the fastener 6, and a point where a line perpendicular to the inclined 
surface 6a from the contact point 5e and the inner periphery of 
the leadholding section 5a of the chuck 5 becomes the load application 
point 5f for holding the lead. 

Therefore, the load application point 5f for holding the lead 
is located at the position of A=B, and the position of the load 
application point 5f for holding a lead is not varied as compared 
with the case shown in Fig. 2. 

The position of the load application point 5f for holding the 
lead is not varied also in a case where there is a size error in 
the chuck outer diameter in addition to the case where the lead 
diameter is varied. 

[0022] In this embodiment, the outer periphery 5b corresponding 

to the leadholding section 5a of the chuck 5 is formed as the horizontal 
section 5c and the inclined surface 5d. Alternatively, a portion 
of the outer periphery 5b from its substantially central point to 
its front end may be formed as a inclined peripheral surface which 
is inclined toward the axis, and a portion of the outer periphery 
5b from its substantially central point to its rear portion may 
be formed as an inclined peripheral surface which is inclined toward 
the axis or a surface perpendicular to the axis, 
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In this case, when the chuck 5 holds the lead 10 and is fastened 
by the fastener 6, a central point of the large diameter of the 
chuck 5 (outer periphery 5b) becomes only one contact point with 
respect to the inclined surface of the fastener. 

Therefore, in this case also, a point (load application point) 
at which a line perpendicular to the inclined surface from the contact 
point and the inner periphery of the lead holding section of the 
chuck intersect with each other becomes a substantially center of 
the lead holding length. 

[0023] As shown in Fig. 4, radius of curvature of lead holding 

section 5h is equal to or slightly smaller than the radius 10a of 
the lead and is set in a range of 90 to 100% of the radius 10a or 
the lead. Fig. 4 is a transverse sectional view of the outer periphery 
5b of the chuck 5. 

If the radius of curvature of lead holding section 5h of the 
chuck 5 is 90% or less of the radius XOa of the lead, the lead is 
damaged and when a weight is applied to the lead> the probability 
that the biting-off (break) of the lead is caused is increased. 
If the radius of curvature of lead holding section 5h of the chuck 
5 is 100% or more of the radius 10a of the lead, the lead holding 
force is reduced. 

[0024] As shown in Figs. 5 and 6, the inner surface of the lead 

holding section 5a of the chuck 5 is formed with projections and 
depressions of 10|j, or less. 

Fig. 5 shows that the lead holding section 5a of the chuck 
5 is formed with fine projections and depressions (height is about 
0.5 to 10|j.} by a special tool, and Fig. 6 shows the lead holding 
section 5a is formed with fine projections and depressions (height 
is about 0.6|j,} by nitric acid processing, 
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In any of the cases, although the lead holding force is slightly 
lower than a surface formed with screw-like projections and 
depressions by tapping as in the conventional technique, a lead 
is not damaged, and the lead can be held with appropriate force. 

Embodiment 
[0025] (Experiment 1) 

Experiments and comparisons were performed concerning damages 
of leads using the lead holding structure of a mechanical pencil 
shown in Figs. 2 and 3 as embodiments and the conventional lead 
holding structure of a mechanical pencil shown in Figs. 8 and 9 
as comparative examples . 

In the experiment 1, a longitudinal central portion of a lead 
is held by a chuck, the fastener is fixed, the chuck is pulled rearward 
in this state, and damages of different weights (rearward tension: 
ON (no load) , 3N, 5N, ION) is given to a held portion of the lead. 
The holding of the lead was released, both ends of the taken out 
lead were supported, and a weight was applied to the central held 
portion, and bending stress (converted breaking strength) was 
measured. 

The bending stress (converted breaking strength) was obtained 
by CT=8PL/7td^. Here, a; bending stress (MPa) , P: actually measured 
load when lead is broken (N) , L: distance between supported points 
(mm) and d: diameter of lead (mm) . 

Ten leads were used in each, of the examples and comparative 
examples, and average values of the bending stress (converted 
breaking strength) were obtained. A mechanical pencil lead 
(MITSUBISHI PENCIL CO., LTD.) having an inner diameter of the lead 
holding section of (|)0.54, a diameter of the lead of (|)0,564 and a 
hardness of HB was used in the both examples. A result thereof is 
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shown in Table 1 - (graph) and Table 2 (data) . 

[0026] [Table 1] 

Damage on lead of chuck in which weight point is varied and 
on lead of chuck in which weightpoint is constant 

450 i 




o +J 310 

290 — 

270 

250 I ■■ ' ' ' ' 

0 3 5 10 

Rear tension (N) 

[0027] [Table 2] 

Comparison between conventional chuck (weight point is varied) and 
example (weight point is substantially central and constant) 



Rear tension (N) 


Conventional chuck 


Example chuck 


0 


426. 9 


424 .3 


3 


333.6 


389.7 


5 


332.1 


388.9 


10 


32 6.5 


375.5 



Average value of loads n=10 (MPa) 



[0028] The rear tension 5N (newton) is a state where a normal 

chuck is biased rearwardby a chuck spring with respect to the fastener, 
and from the above result, it can be said that in the case of the 
conventional lead holding structure of a mechanical pencil, the 
lead is prone to be broken. If the bending stress when a lead is 
broken is 330MPa or less, the probability of generation of breaking 

13 



of lead is high when writing, and if the bending stress is 37 0MPa 
or higher, the probability of generation of breaking of lead is 
low. 

[0029] (Experiment 2) 

Experiments and comparisons were performed concerning damages 
of leads using the lead holding structure of a mechanical pencil 
shown in Figs. 2 and 3. At that time, in the example, the load 
application point is located at a position of A=B (center) with 
respect to the length C (C=A+B) of the lead holding section 5a. 
In the comparative example, the load application point is located 
at a position of 3/5 from the front end with respect to the length 
C {C=A+B) of the lead holding section 5a. That is, the load 
application point is located at a position of 2/5 from the rear 
end of the lead holding section 5a. 

[0030] In the experiment 2 also, like the experiment 1, a 

longitudinal central portion of a lead is heldby a chuck, the fastener 
is fixed, the chuck is pulled rearward in this state, and damages 
of different weights (rearward tension: ON (no load), 3N, 5N, ION, 
15N, 20N} is given to a held portion of the lead. The holding of 
the lead was released, both ends of the taken out lead were supported, 
and a weight was applied to the central held portion, and bending 
stress (converted breaking strength) was measured. 

Ten leads were used in each of the examples and comparative 
examples, and average values of the bending stress {converted 
breaking strength) were obtained. A mechanical pencil lead 
(MITSUBISHI PENCIL'CO., LTD.) having an inner diameter of the lead 
holding section of (|)0.54, a diameter of the lead of (|)0,564 and a 
hardness of HB was used in the both examples. In both the examples 
and comparative examples, the radius of curvature of lead holding 
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section (holding diameter) with respect to the lead diameter is 
94%. The example is described as "weight point is substantially 
center", and the comparative example is described as "weight point 
is on the rear side", and a result thereof is shown in Table 3 (graph) 
and Table 4 (data) . 

[0031] [Table 3] 

Damage on lead caused by difference in weight point (holding 

diameter with respect to lead diameter is 94%) 
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[0032] [Table 4] 
Damage on lead caused by difference in weight point 
Holding diameter with respect to lead diameter is 94% 



Rear tension 
(N) 


Weight point is 
substantially center 


Weight point is on the 
rear side 


0 


424.3 


415.4 


3 


389.7 


383.6 


5 


388.9 


358.2 


10 


375.5 


348 .7 


15 


361.2 


310.3 



15 



20 I 351.5 I 269.7 

(MPa) 

[0033] As apparent from the experiment 2 , if the loadapplication 

point is moved from the substantially center to rear, the damage 
on the lead is increased, and the lead breaking strength is lowered. 
[0034] (Experiment 3) 

Comparisons and experiments were performed concerning damage 
on lead caused by difference in radius of curvature of lead holding 
section (holding diameter) with respect to lead diameter using the 
lead holding structure of a mechanical pencil shown in Figs. 2 and 
3. 

At that time, in the example, the load application point is 
located at a position of A=B (center) with respect to the length 
C {C=A+B) of the lead holding section 5a, and the holding diameter 
is 96%, 94%, 89% {reference example) with respect to the lead diameter. 

[0035] In the experiment 3 also, like the experiment 2, a 

longitudinal central portion of a lead is heldby a chuck, the fastener 
is fixed, the chuck is pulled rearward in this state, and damages 
of different weights (rearward tension: ON (no load) , 3N, 5N, ION, 
15N, 20N) is given to a held portion of the lead. The holding of 
the lead was released, both ends of the taken out lead were supported, 
and a weight was applied to the central held portion, and bending 
stress (converted breaking strength) was measured. 

Ten leads were used in each of the examples and comparative 
examples, and average values of the bending stress (converted 
breaking strength) were obtained. A mechanical pencil lead 

(MITSUBISHI PENCIL CO., LTD.) having an inner diameter of the lead 
holding section of <j)0.54, a diameter of the lead of (|)0.564 and a 
hardness of HE was used in the both examples , The example is described 
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as "weight point is substantially center 96%, weight point is 
substantially center 94%", and the reference example is described 
as "weight point is substantially center 89%", and a result thereof 
is shown in Table 5 (graph) and Table 6 (data) . 

[0036] [Table 5] 

Damage on lead caused by variation in holding diameter 
with respect to lead diameter 

450 I — — 1 




270 — — ~ 

250 I ' ' ' ' ' 

0 3 5 10 15 20 

Rear tension (N) 



[0037] [Table 6] 

Damage on lead caused by variation in holding diameter with respect 

to lead diameter 



Rear 

tension (N) 


Weight point is 
substantially 
center 96% 


Weight point is 
substantially 
center 94% 


Weight point is 
substantially 
center 89% 


0 


424.3 


424.3 


412.3 


3 


389.7 


389.7 


396.9 


5 


392.4 


388.9 


380.4 


10 


393.2 


375.5 


334.2 


15 


377.9 


361.2 


322.1 


20 


379.7 


351.5 


288.7 



Average value of load n=10 (MPa) 
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[0038] Even if the weight point is substantially center, if 

the holding diameter becomes smaller than the lead diameter, damage 
on the lead is increased, and the lead is prone to be broken. 

Especially when the holding diameter is 89%, no difference 
is found with respect to the case where the weight point is on the 
rear side in the experiment 2, and it is necessary that the holding 
diameter is 90% or higher to reduce the damage on the lead. 

If the holding diameter is increased, the damage is reduced, 
but the holding force is reduced. To obtain sufficient lead holding 
force, it is preferable that the holding diameter with respect to 
the lead diameter is 100% or less. 

Therefore, when the weight point is substantially at the 
central portion, it is preferable to set the holding diameter to 
90% or more and 100% or less of the lead diameter. 

Industrial Application Field 

[0039] The lead holding structure of a mechanical pencil of 

the present invention can be applied as a lead holding structure 
of various mechanical pencils. 

For example, the present invention is extremely effective for 
a mechanical pencil of a type in which a lead can be pushed out 
by shaking a shaft utilizing an inertial force of a weight and an 
impact is easily applied to the lead holding section of a chuck, 
and for a mechanical pencil of a type in which a lead can be pushed 
out with a small knock stroke, and the projected lead can be 
accommodated from a front end with a large knock stroke, and for 
a mechanical pencil of a type in which holding and sliding are repeated 
at the same location of a lead with respect to a lead holding section 
of a chuck. 
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Brief Description of the Drawings 
[0040] 

[Fig. 1] is an enlarged vertical sectional view of an essential 
portion of a mechanical pencil of the present invention, and shows 
a state where a chuck holding a lead is retracted; 

[Fig. 2] is a sectional view of an essential portion of a lead 
holding mechanism showing a state where the lead is held; 

[Fig. 3] is a sectional view of an essential portion of the 
lead holding mechanism showing a state where the lead is held; 

[Fig. 4] is a transverse sectional view of an outer periphery 
of the chuck taken along the position of a lead holding section; 

[Fig. 5] is a diagram showing a state where projections and 
depressions are formed on the lead holding section of the chuck; 

[Fig. 6] is a diagram showing a state where projections and 
depressions are formed -on the lead holding section of the chuck; 

[Fig, 7] is an enlarged vertical sectional view of an essential 
portion of a conventional mechanical pencil; 

[Fig. 8] is a sectional view of an essential portion of a lead 
holding mechanism showing a state where the lead is held; 

[Fig. 9] is a sectional view of an essential portion of the 
lead holding mechanism showing a state where the lead is held; 

[Fig. 10] is a transverse sectional view of an outer periphery 
of the chuck taken along the position of a lead holding section; 
and 

[Fig. 11] is a diagram showing a state where projections and 
depressions are formed on the lead holding section of the chuck. 

Explanation of Symbols 
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[0041] 

1 shaft cylinder 

2 grip 

3 front end 
3a inner step 

4 shaft coupling 

5 chuck 

5a lead holding section 

5b outer periphery 

5c horizontal section 

5d inclined surface 

5e contact point 

5f load application point 

5g slot 

5h radius of curvature of lead holding section 

6 fastener 

6a inclined surface 

7 chuck spring 

8 holding chuck 

9 lead case 

10 lead 

10a radius of curvature of lead 

11 chuck 

11a lead holding section 

lib outer periphery 

11c inclined surface 

lid contact point 

lie load application point 

llf slot 

20 



llg radius of curvature of lead holding section 
llh lead holding piece 
12 fastener 
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